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Type of Application 

This new application is a(n): 

[ ] Original (nonprovisional) application. 
[ ] Design application. 
[ ] Plant application. 

[ ] Divisional of Serial No. , filed on ; under 

[] 37CFR1.53 

[ X ] Continuation of copending Serial No. 09/159,427 , filed on September 23, 
1998, which is a Reissue of United States Patent No. 5,601,997 , issued 
February 11,1997 , under 

[X] 37 CFR 1.53(b) 

[ ] Continuation-in-part of Serial No. , filed on 9 under 

[] 37 CFR 1.53 

Benefit of Prior U.S. Application^) (35 U.S.C. 119(e), 120, or 121) 

[ ] This new application claims the benefit of prior U.S. application(s). 

[X] Please amend the specification by inserting, before the first line, the following: 

[ ] "This application claims the benefit of U.S. Provisional Application No. 
, filed on 



[X] "This application is a 
[X] continuation 
[ ] continuation-in-part 
[ ] divisional 
of copending application 

[X] Serial No. 09/159,427 , filed o n September 23, 1998 . which is a 
Reissue of United States Patent No. 5,601,997 , issued February 11, 1997 ." 

[ ] International Application No. ? filed on 

and which designated the U.S." " ' 

[ ] A Preliminary Amendment is enclosed amending this application to state the relation of 
this application to prior applications. 
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[ ] Processing and retention fee 

($130.00 (37 CFR 1.53(d) and 1.21(1))) $ 



[ ] Fee for international-type search report 

($40.00 (37 CFR 1.21(e))) $ 



Total fees enclosed $ 1,378.00 



17. Method of Payment of Fees 

[X] Check in the amount of $ 1,378.00 



[ ] Charge Deposit Account No. in the amount of $ . 

A duplicate of this transmittal is enclosed. 

18. Authorization to Charge Additional Fees 

[X] The Commissioner is hereby authorized to charge the following additional fees by this 
paper and during the entire pendency of this application to Deposit Account No. 08- 



2461: 




[X] 


37 CFR 1.16(a), (f), or (g) (filing fees) 


[X] 


37 CFR 1.16(i), (D> and (d) (presentation of extra claims) 


[] 


37 CFR 1 .16(e) (surcharge for filing the basic fee and/or declaration at a date 




later than the filing date of the application) 


[] 


37 CFR 1.17 (application processing fees) 



A duplicate of this transmittal is enclosed. 



19. Instructions as to Overpayment 

[X] Credit Deposit Account 08-246 1 . 
[ ] Refund. 




Attorney for Applicant(s) 

HOFFMANN & BARON, LLP 
6900 Jericho Turnpike 
Syosset, New York 11791 
(973)331-1700 
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[X] Reissue Declaration 

[X] Copy of Petition for 3 Month Extension of Time filed in Serial No. 09/159,427 , 
filed o n September 23, 1998 , which is a Reissue of United States Patent No. 
5,601,997 , issued February 11, 1997 . 

[ ] Associate Power of Attorney 

[] Citations 

[ ] Declaration of Biological Deposit 

[ ] Submission of "Sequence Listing/' computer readable copy and/or amendment 
pertaining thereto for biotechnology invention containing nucleotide and/or 
amino acid sequence 

[ ] Authorization of Attorney(s) to Accept and Follow Instructions from 
Representative 

[X] Reissue Application by the Inventor, Offer to Surrender (Copy) 

[X] Request For Transfer of Drawings From Original Patent to Reissue Application 
(Copy) 

Declaration or Oath 

[ ] A Declaration or Oath is enclosed, executed by (check all applicable boxes): 
[ ] inventor(s). 

[ ] legal representative(s) of inventors(s) (37 CFR 1 .42 or 1 .43). 

[ ] joint inventor or person showing a proprietary interest on behalf of inventor who 
refused to sign or cannot be reached. 

[ ] This transmittal serves as the petition required under 37 CFR 1 .47, and 
the statement required under 37 CFR 1.47 is also enclosed. See item 13 
below for fee. 

[X] A Declaration or Oath was filed on September 23, 1998 in prior application 

09/159,427 , from which benefit is being claimed for this application under 35 U.S.C. 120 
or 121. The subject matter disclosed in the present application is the same as that 
disclosed in the prior application, and the inventors are the same or less than those named 
in the prior application. Accordingly, no new Oath or Declaration is required. 

[X] A copy of the Oath or Declaration in the prior application is enclosed. 
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[ ] The relation of this application to prior applications is stated in the application. 
3. 35 ILS.C. 119 Priority Claim for Prior Application 



This application, and prior U.S. application(s), including any prior International Application 
designating the U.S., identified above in item 2, claim(s) priority from one or more foreign applications 
as follows: 



(Country) 




(Application No.) 


(Filing Date) 




(Country) 




(Application No.) 


(Filing Date) 




(Country) 




(Application No.) 


(Filing Date) 




Certified copy(ies) of the application(s) from which priority is claimed: 






[] 


has(have) been filed on 


, in prior application 


, which was 




[] 
[] 


filed on 

is (are) enclosed, 
will follow. 







4. Papers Enclosed Which are Required to Obtain Application Filing Date under 
37 CFR 1.53(b) (Regular) or 37 CFR 1.153 (Design) 

10 Pages of specification 

_6 Pages of claims 

_1 Pages of Abstract 

J_ Sheets of drawings 

[X] formal 

[ ] informal 

[ ] The enclosed drawing(s) include photograph(s), and there is also attached a 
"Petition to Accept Photograph(s) as Drawings." 37 CFR 1.84(b). 

5. Additional Papers Enclosed 

[ ] Preliminary Amendment 

[X] Information Disclosure Statement (37 CFR 1 .98) 

[X] Form PTO- 1449 

[X] U.S. Patent No. 5,601,997 
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[ ] A Declaration or Oath is not enclosed. 

[ ] Application is made by a person authorized under 37 CFR 1 .41(c) on behalf of 
all of the above named inventor(s). 

[X] A Power of Attorney is included in the Declaration or Oath. 

7. Language 

This new application is written in: 
[X] English. 

[ ] A non-English language: . 

[ ] A verified translation is enclosed (37 CFR 1 .52(d)). 

8. Assignment 

[ ] Assignment of the invention 

[ ] is enclosed. A separate: 

[ ] "Cover Sheet for Assignment (Document) Accompanying New Patent 
Application" is enclosed. 

[ ] Form PTO- 1 595 is enclosed. 

[ ] was made in prior application No. ? filed on . 

[ ] A copy of the assignment and recordation cover sheet are enclosed. 
[ ] will follow. 
9o Maintenance of Copendency of Prior Application 

[X] A Petition for a 3 month Extension of Time and the appropriate fee has been filed and 
extends the term in the pending prior application until December 25, 1999 . 

[X] A copy of the petition filed in the prior application is attached. 

[ ] A conditional petition for extension of time is being filed in the pending prior application. 

[ ] A copy of the conditional petition in the prior application is attached. 
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10. Abandonment of Prior Application 

[X] Please abandon the prior application at a time while the prior application is pending, or 
when the petition for extension of time or to revive in that application is granted, and 
when this application is granted a filing date, so as to make this application copending 
with said prior application. 

11. Petition for Suspension of Prosecution for the Time Necessary to File an Amendment 

[ ] There is provided herewith a Petition to Suspend Prosecution for the Time Necessary to 
File an Amendment. 

12. Amendments 



13. Fee Calculation (37 CFR 1.16) 

A. [X] Regular application (37 CFR 1.16(a)) Basic Fee $ 760.00 



FEES FOR CLAIMS AS FILED 


Number filed 


Number extra Rate 






Total Claims 

(37 CFR 1. 160)) 37- 20 


17 X $18.00 


$ 


306.00 


Independent Claims 

(37 CFR 1.16(i)) 6- 2 


4 X $78.00 


$ 


312.00 


Multiple Dependent Claims 
(37 CFR 1.16(d)) 


0 + $260.00 


$ 


0 




Fee Calculation for Extra Claims 


$ 


618.00 



[ ] Amendment canceling extra claims enclosed. 

[ ] Amendment deleting multiple-dependencies enclosed. 



[ ] Design application (37 CFR 1.16(f)) Filing Fee $330.00 

[ ] Plant application (37 CFR 1.16(g)) Filing Fee $540.00 

Total Filing Fee Calculation $ 1378.00 
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14. Request for International-Type Search (3 7 CFR 1 . 1 04(d)) 

[ ] Please prepare an international-type search report for this application at the time national 
examination on the merits takes place. See item 15 for fee. 



15, Small Entity Statement(s) 

[ ] A Verified Statement that this is a filing by a small entity under 37 CFR 1 .9 and 1 .27; 

[ ] is enclosed. 
[ ] will follow. 

[ ] Status as a small entity was claimed in prior application , filed on 

5 from which benefit is being claimed for this application under 

[] 35U.S.C. 119(e), 

[] 35U.S.C. 120, 

[] 35U.S.C. 121, 

[ ] 35 U.S.C. 365(c), 
and which status as a small entity is still proper and desired. 

[ ] A copy of the verified statement in the prior application is enclosed. 
Filing Fee Calculation (50% of A, B, or C above) $ 



16, Fee Payment Being Made at This Time 

[ ] Not enclosed. No filing fee is to be paid at this time. 
[X] Enclosed: 

[X] Basic filing fee (Item 13 or 15 above) $ 1,378.00 

[ ] Fee for recording Assignment 

($40.00 (37 CFR 1.21(h))) $ 



[ ] Petition fee for filing by other than all 
of the inventors or person on behalf of 
the inventor where inventor refused to 
sign or cannot be reached. 

($130.00 (37 CFR 1.47 and 1.17(h))) $ 



[ ] Fee for processing an application having a 
specification in a non-English language. 
($130.00 (37 CFR 1.52(d) and 1.1 7(k))) $ 
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CHEMOTAXIS ASSAY PROCEDURE 



FIELD OF THE INVENTION" 

This invention relates to a chemo taxis assay procedure 5 
and, more particularly, relates 10 aa in vitro chemotaxis 
assay procedure which is non-destructive of the ceil sample 
and pennies kinetic study of the chemo tactic response. This 
invention aiso relates to a novei radiation opaque membrane 
- for use in the chemotaxis procedure. 10 

BACKGROUND OF THE INVENTION 

Gemotaxis is broadly denned as the orientation or move- 
ment of an organism or ceil in relation to a chemical agent. 15 
• Cfrc a o taxis assays, particularly in vitro chemotaxis assays, 
are widely used procedures in medical, biological, pharma- 
ceutical and toxicologic^ research. Such assays are perhaps 
most widely used to determine the effect of a chemical agent 20 
on the mffammnrory process, either as a stimulant or inhibi- 
tor of that process. 

The currently used chemotaxis assay procedure derives 
from that originally developed by S. Boycien in 1962. (See, ^ 
S. Boyden, The Chemo tactic Efdcr of Mixtures of Antibody 
and Antigen on Polymorphonuclear Leucocytes* J. Exp. 
Med. 115: pp. ±53-466, 1962). Essentially, the procedure 
involves placing a suspension of neutrophils and a chemical 
agent in two separate chambers, which chambers are sepa- 30 
rated by a polycarbonate filter. The necropolis are typically 
either human polymorphonuclear neutrophils ("PMN's") 
prepared from the peripheral blood of volunteers or PMN's 
prepared from the peritoneal fluid of animals, such as guinea 
pigs or rabbits. 33 

After a predetermined period of time, the filter is removed 
and ceils on rhe filter surface closest to the chamber con- 
taining the ceil suspension are carefully removed. The 
remaining ceils on the niter are then fixed and stained. Using « 
a high power microscope, the alter is examined and the 
number of ceils appearing on the underside of the niter (La, 
the side of the 8 iter closest to the chamber containing the 
chemical agent) are counted manually. A positive chernot- 4J 
acuc response is indicated by the ceils having migrated or 
"crawiexT through the filter to the side closest to the cham- 
ber containing the chemical agent. Because of the time 
required to do so, typically the entire filter is not examined. 
Rather, representative sample areas are examined and 50 
counted. 

There are several disadvantages to this procedure. The 
examination and counting of the cells on the filter is time- 
consuming, tedious and expensive. It is aiso highly suojec- J5 
tive because it necessarily involves the exercise of judgment 
in dcterrruning whether to count a ceil that has oniy partially 
migrated across the filter. In addition, the ume and expense 
associated with examining the entire filter necessitates that 
oniy representative areas, selected at random, be counted, 60 
thus rendering the results less accurate than would otherwise 
be the case if the entire filter were exarnined and counted. 

Perhaps the most important disadvantage in this proce- 
dure is that the fixing step lolls the ceils. That is, the 55 
procedure is destructive of the cell sample. Thus, m order to 
determine a urne-dependent reiaoonship of the chemotactic 
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sespoase; that is, a kinetic study, of a particular chemical 
agent, it is necessary to run muitipie samples for each of 
asoitiple time periods. When one considers thai nmitipJe 
samples, as weil as positive and negative controls* ate 
5 accessary to obtain reliable data, a single dierrtotaxis assay 
can produce do2ens of niters, each of which needs to be 
individually examined and counted. The time and expense 
associated with a time-dependent study is usually prohim- 
,0 live of conducting such a study using the Boydea procedure: 
Alternatives to the Hoyden assay have been proposed ta 
overcome some of the above disadvantages. See generally, 
el "Wilkinson, Micropore Filter Methods for Uukocyu 
CStmotoxis. Methods in Enzymciogy, Vol. 162, (Academic 
15 Ptaess, Inc. 1988), pp. 38-50. See also, Goodwin. U.S. Far* 
Ifa 5a02JU; Guiruis et aL UA Pat. No. 4,91Z057; 
'Gaodwia U.S. Pol No. 5,234,753; and Goodwin, OS. Pat 
Sea. 5,210,021. Although the chemotaxis devices and prr> 
29 csrTme s described in chese references have some advantages 
opwer the original Soyden procedure and apparatus, they are 
an* without their shortcomings. For example, ail of chese 
procedures, like Boyden, require thai the alter be removed 
2Bc3 the non-migrated ceils wiped or brushed from the filter 
25 b ean s the migrated cells can be counted. In addition, most 
of chese procedures require axing and staining the ceils and 
none of them permit the kinetic or time-dependent study of 
the chsmotaede response of the same ceil samoxe. 

SUMMARY OF THE INVENTION 

1 have developed a chemotaxis assay procedure which 
avotcs the above disadvantages, which is non-destrucave, 
35 and which readily permits kineac study of the chemotaede 
response. This chemotaxis procedure of this invention is 
shsoic; quicx and inexpensive to perform, produces objec- 
tive, data, and is usable with a variety of different ceil types. 

Bsrsicnlly, the non-destructive chemotaxis assay proce- 
40 dure comprises the steps of; 

a) iafceiing ceils with a dye; 

b} placing the labeled cells in a first chamber: 

c) ja&acing a chemical agent at a second chamber adjacent 
45 co said first chamber; 

d) separating said first chamber from said second chamber 
with a radiation opaque membrane, said radiation 
opaque membrane having a plurality of substantially 

50 perpendicular transverse pores therein; 

e) ssxnnihuing the labeled ceils on the side of the mem- 
brane closest co said second chamber with electromag- 
netic radiation of a first wavelength whereby said 

ss labeled ceils wtil emit deccroroagneuc radiation of a 
second wavelength: and 

f) measuring the emitted eiecmoinagnetic radiation .Tom 
the side of cbe radiation opaque membrane closest to 
the second chamoen wherein said radiation opaque 

60 membrane comprises a aim which is not substanuaily 
trsasmissive to at least one of said first and second 
wavelengths of siectromagncac radiadon. 
In another aspect, the invenaon comprises a radiauon 
55 opaque membrane for use in a chemotaxis assay procedure 
wherein, ceils labeled with a dye are stimulated with elec- 
cromagr tc tic radiauon of a first wavdength whereby the cells 
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wiE emit electromagnetic radiation of a second wavelength, 
sad radiation opaque membrane comprising a film which is 
sot substantially cransmissivc to at least one of said Srst or 
second wavelengths of eieca-omagnetic radiation, said radia- 
tion opaque membrane having a plurality of substantially 5 
perpendicular transverse pores therein. 

These and other aspects of the invention will become 
apparent upon a reading of the following detailed descrip- 
tion of the embodiments, with reference to the drawings, and ic 
the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a preferred apparatus used 15 
in carrying out the present procedure. 
. FIG. 2 is an enlarged, sectioned view of the apparatus of 
HG. 1 as seen along tine 2—2 of FIG. L 

KG. 3A is a simplified schematic view, in cross-section, ffl 
of cells migrating across one embodiment of the radiation 
opaque membrane of the present invention. 

KG. 2B is a simplified schematic view, in cress-section, 
of ceils migrating across another embodiment of the radia- 
tion: opaque membrane of the present invention. 25 

KGS. 4-7 are graphs of fluorescence units vs. incubation 
time of the chexnotaxis data generated by the Examples. 

DETAILED DESCRIPTION OF THE 30 
EMBODIMENTS 

Although not critical to the present invention, a descrip- 
tion of the preferred apparatus for use in carrying out the 
cheraoeaxis procedure of this invention is included because 
it is beiieved to be heiprui in illustrating the advantages of 
this invention over the prior art. ft is to be expressly 
understood, however, that any number of devices may be 
used in carrying out the present procedure and the invention 
is not limited to the use of any particular apparatus, except 40 
as set forth in the appended ciaims. 

With reference first being made to FIGS. 1 and 2, the 
preferred apparatus comprises a multi-well culture plate 
which is widely available &om a variety of commerciai 45 
sources. This type of apparatus is commonly employed to 
study the effects of chemical agents on cell growth. As seen 
in FTGSL 1 and 2, the apparatus comprises a plate 20 having 
a plurality of spaccd-apart weils 22. Each well 22 is pro- 
vided with an insert 24 adapted to nt inside the well. In the 50 
parlance of this specification, the interior of the insert 
comprises one chamber and the exterior of the insert com- 
prises a second chamber. The size, shape and number of 
wells ZZ. inserts 24 T and plate 20 are not critical to this $5 
invention. 

For purposes of this invention, the bottom of the insert 24 
has been provided with a radiation opaque membrane 10 of 
this invention, which separates the two chambers. The 
radiation opaque membrane 10 may be attached to the 60 
bottom car the insert by any conventional means, such as giue 
or other adhesive, heat weidine, ultrasonic welding, etc In 
practice, the labeled ceils are placed in the insert 24 and the 
chenticai agent is placed in the well 22. The chemotactic & 
reaction will cause the labeled ceils to migrate or ''crawi" 
from the chamber 24 to chamber 22, through the pores 16 tn 
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the radiation opaque membrane 10, as particularly shown in 
FIGS. 3Aand3B. 

As seen in FIG. 2, a space 23 is created between the 
radiation opaque membrane 10 and the bottom of the well 
22. A distance of about I mm between the bottom of well 22 
and the radiation opaque membrane 10 is generally sufficient 
to permit the free migration of cells across the radiation 
opaque membrane. The space 28 may be convenicady 
10 created by providing the insert 24 with stand-offs 26, which 
may take any convenient form or shape (eg. legs, bosses* 
flange, eta). When using stand-offs, care should be taken not 
to isolate the fluid in space 28 from the remainder of the fluid 
in the well 22, which would tend to create a separate 
IS concentration gradient in the space 28. Alternatively, the 
space 28 may be created by suspending the insert 24 within 
* * che well 22 by the use of, for example, radial projections 27 
which rest on the surface of plate 20 as shown in FIGS. 1 and 
Z 

' 20 

At predetermined periods, the quantum of ceils that have 
migrated across the radiation opaque membrane will be 
determined by 5rsc exciting or stimulating the labeled ceils 
on the side of the radiation opaque mernorane 10 closest to 
25 die chamber 22 and measuring the radiation emitted by those 
labeled cells. With the preferred apparatus illustrated in 
FIGS. 1 and 2, this step would comprise stimulating and 
measuring the radiaaon from below the radiation opaque 
membrane 10, that is, through space 28. It will be under- 
30 sujod by those skilled in the art that it is preferred that at 
least the chamber through which the stimulation and mea- 
surement of radiation will cake place is substantially trans- 
parent to both the radiation being measured and any radia- 
35 son needed to excite or stimulate the dye used to label the 
ceils. In the preferred embodiment, the apparatus is made of 
a clear, transparent material, such as polystyrene, polycar- 
bonate, LUCflB3>. glass, etc. 

The device 30 used to stimuiare the ceils and measure the 

40 

emitted radiation will, of course, depend on the dye used to 
label the ceils and the type of apparatus used for the assay 
procedure. For example, if the plate apparatus of FIGS. 1 
and 2 is used, a fluorescent piatc reader, such as a Cyton- 
45 isor™ 2300 (Millipore Corp., Marlborough, MA), can be 
used to advantage. The radiation opaque membrane 10 will 
substantially prevent either the stimulation of the ceils in 
chamber 24 or the transmission of radiation from the ceil 
sampte in chamber 24 into the space 28, or will prevent both, 
50 Accordingly, the radiaaon measured will provide a direct 
quantitative measure of the aumbcr of ceils that have 
magrmed across the radiaaon opaque membrane 10 from 
chamber 24 to chamber 22. 
55 It will be appreciated by those skilled in the art that 
neither insert 24, nor radiation opaque membrane 10. nor the 
acm-mi grated ceils adhered to it, need be removed pnor to 
measuring the radiauon corresponding to the migrated ceils. 
TEtis permits repeated measurements of the chemo tactic 
response of the same ceil sample, thus permitting sirnpie and 
rapid quantitative determinations in a kinetic or time- 
dependent, protiie of the chcmotactic response with a mrm- 
mtarn numoer of test samples, in addition, the devices used 
65 to measure the radiation, such as piate readers or spectro- 
photometers, are higniy sensitive and accurate pieces of 
eqnipment and provide objective data corresponding to the 
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jannoer of migrated crils. "Has Is a distinct advantage over 
tiss prior an procedures whicarely upon subjecdve physical 
exaniicadon under a microscope. 

As mentioned above, the caemotaxis assay of this invea- 
lion can be used with a variety of ceil cypes. Examples 5 
mcfrirte, but are not limited s>, macrophages, eosinophils, 
ahrooiasts, endothelial cells, epitheiiai ceils, PMN's, tumor 
ce£2s and prokaryoric organisms. The only pracdcal liratta- 
Dcos on the ceil type are its amlicy to exhibit a cheraotaede w 
response and its ability to be labeled. 

la accordance with the present invention, the ceil sample 
is labeled with a fluorescent dye. The process of labeling 
ceils with dyes is well known, as is the variety of fluorescent 
dyes that may be used for labeling particular ceil types. See- 15 
e£. R. Hau gland. Handbook of Fluorescent Probes and 
Research Chemicals, Molecular Probes, Inc. (1989). A par- 
Escaiariy preferred Suorescent dye for use with an HL-40 cell 
line CATCC No. CCL 240) in the present invention is Di-I 
(Moiecuiar Probes, Inc.; Eugene; OR). 20 

It should be mendoned here mat m theory, non-auores- 
eem dyes may be used in the present invention. At the 
present nine however, there are no known devices that can 
be used to measure the transmitted light from migrated cells 25 
to cfee exclusion of the iransmned light a*om the non- 
migrated ceils. Accordingly, the pracdcal udiiiy of using 
son-duorescent dyes in the present invention awaits the 
\isco7cry or invention of such a device. 

A particularly novel aspect of the present invention is the * 
use of a radiation cpaquc membrane which is not substan- 
*My trans missive co at least the wavelength of electromag- 
netic radiation used to stimulate the labeled ceils or the 
wavelength of electromagnetic radiation emitted by the 35 
labeled cells. Preferably, the radiation opaque memorane is 
not subsran daily cransmissive to both wavelengths of elec- 
tromagnetic radiation, which would protect against excita- 
uoa of non-migrated ceus and would also prevent transmis- 
sion af radianon emitted by any ami-migrated cells that may, 40 
nevertheless, become stimulated, ft may be advantageous in 
certain situadons, such as for example where mixed ceil 
types and multiple labeling dyes are used, to selectively 
blocx either the excitauon wavelength or the emission 45 
Wavelength. Because the radianon opaque membrane is 
porous, it will be impossible to completely block ail trans- 
mission of radiation across the radianon opaque membrane, 
simpjy because some radianon wSl be transmitted through 
the poxes in the radiauon opaque aierncrane. In practice, 50 
however, the quantum of radiauon so transmitted will be 
relatively constant and negligible in terms of the quantum of 
radianon radiating from the migrated cells. Generally speak- 
ing, however, the radiation opaque membrane ("absent any 5J 
pores) should haye a blocking eSoency of at least approxi- 
mately 95%. That is. the membrane shouid be capable of 
blocking at least approximately 95% of the intendea radia- 
tion, either the radiation used to stimulate the ceils, the 
radianon emitted by the labeled ceils, or the combined 50 
sdmuimion and emission radiauon. 

In accordance with the present invenuon. such mem- 
branes permit the measurement of radianon emitted from the 
labeled cells that have migrated through the radiauon 55 
ODaque membrane without lntenerence from radiauon emit- 
ted trorn the iabeiee ceils that have not migrated, without die 
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aeed to remove the non-migrated ceils from the radiation 
; opaque membrane. This is a significant advantage of the 
j present invention over the prior an procedures, not oniy 
' because it avoids the tedious steps of removing the filter and 
5 scraping the non-migrated ceils from Ac alter, but also 
because ic is non-destructive of the cell sample and thus 
permits repeated measurements of the same test sample at 
different time intervals. 
10 The radiation opaque membrane itself may be of any 
convenient construction, so long as it has the properties 
mentioned above. In general, the radiation opaque mem- 
brane 10 comprises a non-fibrous film 12 of polyester, 
polycarbonate, polyethylene terephthaiate, poiyiacric acid, 
nylon, etc. Depending on the type of film used, the aim may 
be dyed to obtain the radiation blocking properties discussed 
above. In lieu of or in addition to using a dyed film, one or 
more radiation blocking layers 14 may be applied to the film 
20 by any conventional process suitable for the particular film 
and blocking Iayer(s) being used, such as coating under 
vacuum, layer transfer, sputtering, spin coaang, vacuum 
deposition, etc The thickness of the radiation opaque mem- 
brane 10 is not critical to the invention. Membranes having 
25 a thickness in the range customarily used in the art are 
suitable for use herein. 

As already noted, ihe radiation opaque membrane must 
have a plurality of pores 16 disposed substantially perpen- 
30 dicular to the plans of the radiation opaque membrane to 
permit the migration of ceils across the radiation opaque 
membrane. The diameter of the pores is not particularly 
critical and, to a large extent, depends upon the size of the 
ceils being studied. Generally speaking, the pores 16 must 
35 be of such diameter to prevent the ceils from passively 
traversing the radiation opaque membrane while at the same 
permitting the cells to actively "crawl" through the radiation 
opaque membrane. It is readily within the skill of the 
40 ordinary artisan to determine the appropriate pore size for a 
particular chernotaxis assay without undue experimentation. 
Pores of suitable size can be provided in the Sim by any 
known process, such as atomic etching. If a radiation 
blocking layers) is to be applied to the film, it may be done 
either before or after the pores have been provided. 

EXAMPLES 

Ceil Sampic 

The ceil line HL-60 (ATCC No. CCL 240) was main- 
tained in iogarithmic growth phase as a suspension culture 
at about 10° cells/mL. in RPMI 1640 medium (Mediatech 
Ceilgrow, Fisher Scientific. Pittsburgh, PA.) supplemented 
with 20% (volume by voiume) fetal bovine serum. (Hycione 
Laboratory Salt Lake City, UT). The ceils were differen- 
tiated into mature myelocytes and neutrophils by incubating 
the ceils for 4$ hours at 37° C in media containing 1.5% 
(volume by volume) dimethylsuifoxide. 

Cell Labeling 

Following the treatment with dimethylsuifoxide, the ceils 
ss were incubated with 50 uM Di-I fluorescent dye (Molecular 
Probes. Inc., Eugene. OR) at room temperature for 0.5-2 
hours. The ceils were then washed with Hanks 1 Balanced 
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Sail Solution ( M KBSS"} (Sigma Chcrnicai Co., St. Louis, 
MO.) and re-suspended in HBSS to achieve a cell concen- 
tration of 10° ceils/mL. The fluorescence of OJ mL. of ceH 
suspension was measured in a Cytofiuor™ 2300 fluorescent 
piate reader (Miilipore Corp., Marlborough, MA.). 5 

Membrane Preparation 

Membrane i: Polycarbonate film having a plurality of 
pores of 3 jim diameter were coated with four molecular 10 
layers of carbon and one layer of an admixture of gold and 
palladium in a vacuum evaporator. The resulting radiation 
opaque membrane had a thickness of about 10 urn and was 
approximately 91% efficient in blocking the combined 
stimulation and emission radiation. 6* mm disks of the 
radiation opaque membrane were glued to the bottom of 
inserts similar to the Milliceil HA- 12 mm (Miilipore Corp.) 
or the TransweiI-6.5 mm (Costar Corp., Cambridge, MA.) 
inserts with ciear silicone rubber cement 2Q 

Membrane 2: Anon-porous polyester f5Im(18 um thick) 
containing a blue dye (Aquired Technology Inc., Alpharetta, 
GA.) was subjected to atomic etching to produce a 10 um 
thick radiation opaque membrane contaimng a plurality of ^ 
pores of S um diameter having a combined radiation block- 
ing efficiency of approximately 99%. 6 mm disks of the 
radiauon opaque membrane were glued to the bottoms of 
inserts as with membrane 1. 

30 

Test Procedure 

Each fnsert equipped with the either membrane I or 
membraue 2 were placed in a well of a 24-weil culture plate 
(Falcon, Fisher Scientific). 0.5 mL of labeled cell suspension :5 
was placed inside each insert. The plate was incubated for 30 
minutes at 37* C to allow the cells to settle on the radiation 
opaque membrane. The fluorescence of each well was then 
measured with ehe Cytofluor™ 2300 to obtain a zero time 
reading. 0.5 mL of either N-formyi methionyl leucyl one* 40 
nyialanine ("f-JVTLF? (Sigma Chemical Co.) or HBBS was 



3 

then added to each weiL The fluorescence in each well was 
then measured at periodic time intervals using the Cytof- 
: luor™ 2300 at sensitivity setting 4. Results using membrane 
5 1 are reported in Tables I and 2 and graphically illustrated 
in HGS. 4 and 5* Results using membrane 2 arc reported in 
Table 3 and graphically illustrated in FIGS. S and 7. 

10 TABLH 1 

Weil 

Nuns* Tcir Soinoons 



15 



20 



30 



bet 


wcil/inscrt 


Oan 




2ht 


3hn 


4hr. 


5ht 


J 


HBS5/HB5S 


5+6 


757 


362 


922 


927 


904 


1 


HBSS/T-MLP* 


383 


1046 


1355 


1433 


1370 


1359 


3 


ftMLP^/f-ML? 


706 


654 


708 


732 


723 


753 






467 


412 


435 


460 


447 


454 


5 


Blank 


130 


124 


125 


125 


125 


125 


6 


Blank 
Blank 


132 


127 


127 


123 


127 


126 


7 


131 


127 


127 


123 


127 


126 


3 


Blank 


123 


124 


125 


125 


127 


125 




Blank 


129 


125 


126 


126 


126 


125 


10 


Blank 


130 


127 


127 


127 


12S 


127 


n 


Blank 


135 


133 


132 


132 


132 


132 


12 


Blank 


130 


126 


125 


125 


125 


125 


13 


Blank 


132 


123 


129 


130 


129 


123 


14 


Blank 


134 


141 


£36 


139 


136 


137 


15 


Blank 


137 


134 


133 


134 


134 


132 


16 


Blank 


136 


131 


132 


133 


132 


132 


17 


Blank 


135 


134 


132 


134 


131 


132 


13 


Blank 


137 


132 


131 


132 


132 


133 


19 


31ank 


125 


132 


131 


132 


132 


133 


:o 


Stank 


139 


:j5 


132 


135 


134 


135 


21 


Blank 


141 


135 


136 


138 


136 


137 


22 


Blank 


140 


137 


137 


133 


136 


137 


23 


05 mL ceils 


9999 J 


3999 9999 9999 9999 9999 


24 


05 sL ceils 


9999 


5999 9999 9999 9999 9999 



Notes; 

1. Cbnc = ior 7 M 

2 f-ML? aoaed to ceil suspension immcaaidy before start of experiment. 
3. Huoresccace was greater than nKasumbie at seieewd seasiavuy seouig. 
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TABLE 2 



FLUORESCENCE 



Weil Tesr Soiurions 
Number inscnftveil 



0 


15 


30 


60 


90 


120 


150 


QUA. 




mui. 


□ran. 


min. 


mm. 


min. 


2927 


4195 


4475 


4642 


4761 


4801 


4788 


2395 


4165 


4400 


4539 


4642 


4681 


4655 


2631 


3398 


3584 


3645 


3728 


3759 


3728 


2594 


3446 


3707 


3313 


3932 


3988 


3999 


2515 


3338 


3594 


3614 


3717 


3759 


3770 


2354 


2675 


2721 


2721 


2733 


2783 


2733 


2558 


2633 


2736 


2733 


2862 


2886 


2911 


2362 


2977 


3028 


3053 


3114 


3132 


3105 


3105 


3194 


3221 


3220 


3294 


3313 


3294 


2377 


2660 


2767 


2346 


2927 


2952 


2960 


165 


163 


162 


163 


160 


160 


160 


t66 


163 


164 


162 


161 


160 


657 


166 


163 


163 


163 


158 


161 


157 


166 


166 


163 


163 


163 


162 


159 


162 


160 


160 


159 


156 


157 


156 


163 


160 


159 


159 


156 


157 


153 


162 


161 


160 


159 


158 


156 


156 


164 


161 


162 


159 


153 


151 


147 


163 


161 


162 


153 


158 


153 


154 


162 


161 


160 


159 


153 


153 


145 


168 


166 


165 


163 


163 


163 


160 


165 


164 


163 


159 


160 


151 


151 



1 

2 
3 
4 
5 
6 
7 
3 
9 
10 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 



HBSSW-ML? 1 

HBSSff-MLP 

KBSS/f-ML? 

HBSSVf-MLP 

HBSS/f-ML? 

f-ML^/F-MtP 

HBSSVHBSS 

HBSS/HBSS 

HBSSVHBSS 

HBSS/HBSS 

Blank 

Blank 

Blank 

Blank 

Blank 

Blank 

Blank 

Blank 

Blank 

Blank 

Blank 

Stank 



TABLE 2-continued 



FLUORESCENCE 





Test Solutions 


0 


15 


30 


60 


90 


no 


150 


Ntnuoer 


insert/ well 


ran. 


tmn. 


ran. 


nun. 


rain. 






23 


BUsk 


171 






16* 


150 


166 


162 


24 


SUsk 


172 


170 


169 


153 


151 


162 


162 



Notes: 

I. Cane, s Iff* 4 M 

2 :-ML? added to ceil suspension iasaaSssssif before suit of cxccmscnt 
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WeU Test Soiaaaai Huorescence 



Ninnocr inscrt/wcll 


0h£ 


05 he 


I i» 


2ht 


3ht 




1 


HBSS/HBSS* 


1079 


1378 


1586 


1770 


1810 




2 


HBS5/HBSS 


391 


1QSS 


1194 


1351 


1421 


20 


3 


HBSS/HBS5 


940 


1221 


1382 


1533 


1617 




4. 


3Unic 


ITS 


169 


169 


167 


166 




5 


f.ML? a /f-ML? 


961 


1245 


1390 


1564 


1711 




6 


QL3 t^C ceils 


9999 


9999 


9999 


9999 


9999 




7 


HBSS/f-ML?* 


1055 


1770 


2066 


2351 


2536 




3 


HBSS/f-ML? 


1064 


1454. 


1346 


2143 


2292 


25 


9 


HBSS/f-ML? 


1097 


1775 


2185 


2411 


2432 




to 


Blank 


178 


187 


196 


191 


190 




u 


f-ML?/f-MLP 


1049 


1277 


1413 


L53S 


1582 




12 


0.3 mL ceils 


9999* 


9999 


9999 


9999 


9999 




13 


HBSS/HBSS* 


1425 


1491 


1577 


1682 


1735 






HB5SHBS5 


1359 


1454 


1491 


1551 


1645 


30 


15 


HSSSVHBSS 


1340 


1386 


1478 


1532 


1650 


:s 


Blank 


179 


172 


176 


178 


171 




17 


f-ML?/f-MLP 


1137 


J 131 


1516 


1622 


1673 




13 


?.4 mL ceils ' 


9999 


9999 


9999 


9999 


9999 




10 


HBSS/f-ML? 


1277 


1573 


1701 


1336 


1351 




.:o 


HBSS/P ML?* 


1223 


5923 


5063 


6342 


6504 


35 


a 


HBSS/f-ML? 


1242 


1207 


1830 


1931 


1969 


22 


Blank 


176 


171 


169 


167 


166 






f-MLP/f-ML? 


123 1 


1325 


J 454 


15^1 


1604 




24 


0.4 mL ceils 


9999 


9999 


9999 


9999 


9999 





L Transweil-type inserts used for weils 1-12. 40 

2. f-ML? addert *o -xll susoensHKt uomedtately before sun of experiment. 

3. Cone = 2 x I(T* M 

4. Baotescencs greater chan measurable at selected sensioviry seccng. 

5. MiIHceil-{ypc inserts used for wells 13-24. 

6. Insert leaked 

What is claimed is: 45 
L A non-destructive chemo taxis assay procedure com- 
prising the steps of: 

a) labeling ceils with a auorescent dye; 

b) placing the labeled cells in a orst chamber; 50 

c) placing a chemical agent in a second chamber adjacent 
;o said first chamber, said chemical agent being capable 
of inducing migration of said labeled ceils from said 
first chamber to said second chamber; 

dy separating said first chamber from said second chamber 55 
with a radiaaon opaque membrane, said radiation 
opaque membrane having a plurality of substantially 
perpendicular transverse pores therein; 

e) stimuiatmg the labeled ails on the side of the mem- 
brane closest ro said second chamber with eiectromag- 
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netic radiation of a Srst wavelengdi whereby said 
if labeled cells will emit decrromagneric radiation of a 
second wavelength; and 

f) nzeasurmg the emitted electro magnetic radiation fmm 
the side of die radiaaon opaque membrane closest to 
^ the second chamber; wherein said radiation opaque 
membrane comprises a film which Is not substantially 
tran.smfssive to at least one of said Srst and second 
waveiengihs of electromagnetic radiation. 

2. The procedure of claim 1* wherein the fluorescent dye 
2j is Di-L 

3. The procedure of claim 3, wherein the radiation opaque 
membrane comprises a polyester film containing a blue dye. 

4. The procedure of claim 1, wherein the radiation opaque 
membrane comprises a polycarbonate film coated with four 

30 layers of carbon and one layer of an admix aire of goid and 
palladium. 

5. The procedure of claim l> wherein step (f) comprises 
measuring the electromagnetic radiation with a fluorescent 
plate reader. 

35 6. The procedure of claim 1, further comprising tne step 
of repeating steps (e) and (f) at least once at a predctcrxnined 
time interval. 

7. The procedure of claim. 6, wherein the dye comprises 
a fluorescent dye. 
40 & The procedure of claim 7, wherein the fluorescent dye 
is Di-L 

9. The procedure of claim 8 t wherein the radiarion opaque 
membrane comprises a polyester film containing a biue dye. 

10. The procedure of claim 8, wherein the radiation 
45 opaque membrane comprises a polycarbonate lilm coated 

with four layers of molecular carbon and one layer of an 
admixture of gold and palladium. 

11. The procedure of claim 7, wherein the step (!) com- 
prises measuring the electromagnetic radiation with a iluo- 

J(> rescent plate reader. 

12. The procedure of claim 6. wherein the Sim has a 
radiation blocking efficiency of at least approximately 95%, 

13. The procedure of claim I. wherein the ftim has a 
radiation bioclong efficiency of at least approximately 95%. 

55 14. The procedure of claim 13, wherein the film has a 
radiation blocking efficiency of at least approximately 979t>. 

IS. A chemotaxis assay procedure comprising measuring 
the migration of ceils across a radiauon opaque membrane, 
wherein said procedure is non-destrucavc of said ceils. 
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ABSTRACT 



A chemotaxis assay procedure which is non-destructive of 
the ceils being studied, which permits the ready performance 
of Idnetic cr time-dependent study of ceil migration from the 
ra ring sample, and which produces objective measurements 
includes the steps on(a)kfaeiing ceils with a dye; (b) placing 
die labeled cells in a first chamber; (c) placing a chemical 
agent in a second chamber ^jargat to said first chamh en (d) 
separating said first chamber irom said second chamber with 
a radiation opaque me mbra ne; said radiation opaque mem- 
brane having a plurality of substantially perpendicular trans- 
verse pores therein; (e) stimulating the labeled cells on the 
side of the membrane closest to said second chamber with 
electromagnetic radiation of a first wavelength whereby said 
labeled ceOs will «wir electromagnetic radiation of a second 
wavelength: and (£) measuring the emitted dectro magnetic 
radiation from the side of the radiation opaque membrane 
closest co the second chamber; wherein said radiation 
opaque membrane comprises a dim which is not substan- 
tially transmissive to ar least one of said first and second 
wavelengths cf electromagnetic radiation. The- radiation 
opaque membrane may comprise a dyed film or a film whicn 
has at least one radiation blocking layer applied thereto. 



15 Oaims, 7 Drawing Sheets 



WHAT IS CLAIMED TS: 

« 

16- An assav that is non-de structive of a sample being detected comprising the steps of: 
labeling said sample: 

placing said l abeled sample in a first chamber: 

separating said first chamb er from said second chamber with apermeable. detection-blocking 
membrane: 

measuring sample presence in said sec ond chamber bv detecting said labeled sample in said 
second chamber without substantiall y detecting said labeled sample in said first chamher. 

17. An assav of claim 16 further including the step of: 

inducing migration of said labeled sample across said membrane. 

18. An assav of claim 17 wherein said inducing step includes: 

placing a chemical agent in said secon d chamber capable of creating a chemotactic reaction 
with said sample. 

19. An assav o f claim 1 8 wherein said sample includes cells. 

20. An assav o f claim 18 wherein said labeling step includes: 
labeling said cells with a dye. 

21 - An assav of claim 20 wherein said measuring step includes: 

measuring radiation emitted bv said labeled cells in said second chamber without 
substantially measuring radiation emitted bv said labeled cells in said first chamher. 
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22. An assay of claim 21 wherein said dye is a fluorinated dye and wherein said inducing step 
includes: 



stimulating said labeled cells in said second chamber with electromagnetic radiation of a first 
wavelength whereby said labeled cells emit electromagnetic radiation of a second wavelength: and 

measuring said electromagnetic radiation of said second wavelength from said cells in said 
second chamber wherein said detection-blockingmembrane is a radiation opaque member which is 
not substantially transmissi veto at least one of said first and second wavelength of electromagnetic 
radiation. 



23. A non-destructive sample assay comprising: 

measuring sample migration across a permeable detection-blocking membrane. 

24. A non-destructive sample assay of claim 23 further including the step of: 
inducing migration of said sample across said membrane. 

25. A non-destructive sample assay of claim 24 wherein said inducing step includes: 
providing a chemotactic agent on one side of said membrane. 

26. A non-destructive sample assay of claim 24 wherein said measuring step includes: 
detecting sample presence on said one side of said membrane. 
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27. A non-destructive assav comprising: 

detecting sample presen ce on one side of a sample-porous detection-blockingbarrier without 
substantially detecti ng sample presence on the other side of said harrier. 

28. A non-destructive assav of claim 27 further including: 

inducing migration of said sample th rough said sample-porous detection-blocking barrier. 

29. A non-destructive as sav of claim 28 wherein said sample migration is induced bv a 
chemotactic agent. 

30 - An assav for detecting the presenc e of a material which has traversed a porous membrane 
comprising measuring or detectin g the presence of said material which has migrated across said 
porous membrane wherein said m embrane substantially prevents the detection and/or measurement 
of any said material which has n ot migrated across said membrane, and wherein said assav is non- - 
destructive of said material. 

31 - A non-destructive assa v for detecting the presence of a labeled sample comprising: 
a) incorporat ing identification means into said biological sample: 

Placing said biological sample in a first chamber, said first chamber being separated 
from a second chamber bv a porou s radiation opaque membrane that comprises a film which is not 
substantially transmi ssive to a detection source used to detect said identification means: 

S) allowing said biologi cal sample to migrate across said membrane in response to a 

signal: 

& detecting s ub populations of said biological sample in said second chamber but not 
said first chamber ba sed on the presence of said identification means. 

32. The non-destructive assav of claim 3 1 . wherein said sample is selected from the group 
consisting of primary and tissue culture cells. 

I02:302:HBNJl:10602J 3 



33. The non-destructiveassav of claim 12. wherein said identification means is sej ertPd 
from the erotic consisting of dves. ra dio-active labels and magnetic labels. 



34. The non-destructiveassav of claim 1 1 . wherein said sub populations are selected from 
the group consisting of cells, cellula r products, bacteria, viruses, and viral particles. 

35 - The non-destructive assay of claim 34. wherein said cellular products include 
proteins, protein fragments, nucle ic acids, and nucleic acid fragments, 

36- The non-destructiveassav of claim 1 1 , wherein said signal is selected from the gmnp 
consisting , of chemical signals, electrical signals, ele ctromagnetic signals and magnetic signals 

37 - An assay for identifying and/or quantitat ing the presence of a labeled analvte from 
a sample comprising measuring the pre s ence of said labeled analvte in a second chamber, wherein 
said second chamber is isolated from a first cham b er bv a porous radiation opaque memhrane. 
wherein said membrane comprises a film which is not substantially transmissive to a detection 
means used to detect said labeled anal vte and said assay is non-destructive of said analvte. 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re Application for Reissue of U.S. Patent No. 5,601,997 

Applicant(s): Tchao, R. Examiner: Wong, L. (Anticipated) 

Serial No.: Group Art Unit: 1302 (Anticipated) 

Filed: Docket: 1 02-302 Re 

For: Chemotaxis Assay Dated: September 23, 1998 



Assistant Commissioner for Patents 
Washington, DC 20231 



REISSUE DECLARATION 

Sir: 

I, Ruy Tchao, declare that I am a citizen of the United States and a resident of Flourtown, 
Pennsylvania, and: 

that I believe that I am the original and first sole inventor of the subject matter claimed 
in U.S. Patent No. 5,601,997 (hereinafter the '997 patent), entitled "Chemotaxis Assay 
Procedure"; 

that I have reviewed and understand the specification of the accompanying reissue 
application, including the claims; 

that I believe that I am the original and first sole inventor of the subject matter which is 
claimed and for which a reissue patent is sought; and 

that I acknowledge my duty to disclose to the U.S. Patent Office all information known 
to me to be material to patentability as defined in 37 C.F.R. §1.56. 

I further declare that I believe the above-identified original patent to be partly inoperative 
or invalid by reason of my claiming less than I had a right to claim in the original patent. 



Specifically, I believe that the original patent is partly inoperative or invalid for including 
limitations in the claims which were not required by the prior art. 

During the course of negotiations to license certain of my rights in the c 997 patent to 
Becton Dickinson and Company (hereinafter "Becton") certain limitations in the claims thereof 
came to my attention. In particular, after reviewing the specification and issued claims of U.S. 
Patent No. 5,601,997 and consulting with patent attorneys at Becton and the law firm of 
Ho f f m ann & Baron, LLP, who are outside patent counsel for Becton, I came to the realization 
that I had inadvertently failed to claim certain broad aspects of my invention. 

I believe that the error constituted inadvertent failure to appreciate the full scope of 
claims which were available in view of the prior art, and that the error arose without any 
deceptive intention on my part. 

Claim 16 of the reissue application corresponds generally with claim 1 of the '997 patent. 
Claim 16, however, differs from claim 1 in at least one respect including, for example; 

The limitation "relating to the use of a radiation opaque membrane" included in claim 
1 does not appear in claim 16. Claim 16 additionally recites the use of a "permeable, detection 
blocking membrane". No art was cited against this claim 1 by the Examiner. 

These and other limitations in claim 1 resulted from the apparent failure of myself and 
prior patent counsel to fully appreciate the limiting nature of the claim limitations, as well as 
failure to fully appreciate the full scope of the invention as taught by the specification. 

In the course of attempting to license my patent to Becton, I was advised by Becton' s 
outside counsel of the narrow scope of coverage to which the 4 997 patent may be entitled as a 
result of such limitations. During prosecution of the application, I did not fully realize or 



appreciate the effect of these limitations on the scope of coverage provided by the resulting 
patent. 

I have always felt that a significant aspect of my invention is its applicability to any assay 
which lends itself to the use of a permeable, detection blocking membrane for detecting and/or 
identifying and/or quantifying biological material present on one side of the membrane but 
without detecting/identifying/quantifying biological material that has not crossed the membrane. 
Furthermore, I have always believed that another significant aspect of my invention was to 
provide an assay that was substantially non-destructive of the biological material that was being 
detected/identified/quantified notwithstanding the nature of the assay. Through inadvertent 
error, none of the claims of the 6 997 patent either as originally submitted or as allowed, claim 
these specific aspects of my invention. 

Furthermore, all errors being corrected in the present reissue application arose without 
any deceptive intention on my part. 

I declare that all statements made herein of my own knowledge are true, and that all 
statements made upon information and belief are believed to be true, and further that these 
statements were made after being warned that wilful false statements and the like are punishable 
by fine or imprisonment, or both, under 18 U.S.C. §1001, and that such false statements may 
jeopardize the validity of this application or any patent issuing thereon. 

Full name of sole or first inventor Ruv Tchao. Ph.D. 
Inventor's Signature Q^^j^ Date 

Residence 404 Cedar T.ane. Flourtown. PA 19031 Citizenship U.S.A. 

Post Office Address 
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PATENT 



REQUEST FOR TRANSFER OF DRAWINGS FROM ORIGINAL PATENT 

TO REISSUE APPLICATION 

Please transfer the drawings from original patent, 5 , 601 , 997 t fjje^ on 

February 1, 1995 , for the invention entftfg d Chemnf axi a assay 

Procedure 

to the reissue application, the specification of which: 



S3 is attached hereto. 

□ was filed on 

ber / 



Date: 



Reg. No.: 40f402 

TeL No. 
Customer No.: 



as reissue application num- 



Signature of practitioner 



Kevin C. Hooper 



(type or print name of practitioner) 
HOFFMANN & BARON, LLP 
350 Jericho Turnpike 
■Tpricho . 



NY 11753 



P.O. Address 
(973) 331-1700 



Request for Transfer of Drawings from Original Patent to Reissue Application [17-9] 




PractitioiMr's Docket No. 102-302 Re PATENT 

REISSUE APPLICATION BY THE INVENTOR, OFFER TO SURRENDER 

(37 CF-IL § 1-178) 

To the Assistant Commissioner for Patents: 

1; The undersigned applicant of the accompanying reissue application for the reissue of 

letters patent for the improvement in QhernotaTfi flfiflay Prorpdura 

Patent number 5.601 ,997 granted to him/her on F^hmflry 11,' Wwhich 

13 he/she is now sole owner, 

□ _ — 

is now sole owner by assignment and on whose behalf and with whose assent 
the accompanying application is made, 

□ The "ASSENT BY THE ASSIGNEE" to this reissue application is attached. 



rw j fa fa? Signature(s) 



Ruy Tchao 



(type or print namefs)) 



CERTIFICATION UNDER 37 C.F.R. § 1.10* 
{Express Mail label number Is mmndmtory.) 
(Express Mail certification is optional.) 

I hereby certify that this correspondence and the documents reffered to as attached therein are being deposited 

with the United States Postal Service on this date ^/^?/7? in an envelope as "Express 

Mail Post Office to Addressee/ service under 37 C.F.R. § 1.10, Mailing Label Number 
&T^<Z*TX^iiD l& OS addressed to the: Assistant Commissioner for Patents, Washington, D.C 
20231. ^ ^ 





or print nafpe^ of person mailing paper) 



ure of person mailing paper 

WARNING: Certificate of mailing (first class) or facsimim transmissio^rccedures of 37 C.F.R. §1.3 cannot be 

used to obtain a date of mailing or transmission for this correspondence. 
•WARNING: Each paper or fee Hied by "Express Mail? must have the number of the ''Express Mail" mailing label 
placed thereon prior to mailing. 37 C.RR. § 1.10(b). 

"Since tne filing of correspondence under § 7. 10 without the Express Mail mailing label thereon 
is an oversight that can be avoided by the exercise of reasonable care, requests for waiver of this 
requirement will not be granted on petition. m Notice of Oct 24, 1996, 60 Fed. Reg. 56,439, at56,442. 

(Reissue Application by the Inventor, Offer to Surrender (37 C.F.R § 1.178)^Assent of Assignee 
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Practitioner's Docket No 102-302 Re PATENT 

REISSUE APPLICATION DECLARATION AND POWER OF ATTORNEY 
(BY INVENTORY) OR ASSIGNEE) 



(complete A or B) 



COPY 



A. B DECLARATION BY THE INVENTORY) 

As a below named inventor, I hereby declare that 

My residence, post office address and citizenship are as stated below next to my name, 
I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter that 

is described and claimed in letters patent number 5 r 6Q1 , 997 , granted on 

February 11, 1 997 % m $ f or which invention I solicit a reissue patent on the 
invention entitled Chemotaxis Assay Procedure 

the specification of which 

H is attached hereto. 

□ was filed on , as reissue application number / and was 
amended on (rf applicable). 

3 i hereby declare that there is no assignee for this application. 

NOTE: 'Where no assignee exists, applicant should affirmatively state that fact If foe file record is silent as 
to the existence of an assignee, it will be presumed that no assignee exists." M.P.EP., 6th ed. t rev. 
1, § 1410.01. 

B. □ DECLARATION BY ASSIGNEE 

NOTE: The assignee of the entire interest may make the declaration, if the reissue application does not seek 
to enlarge the scope of the claims of the original patent. 37 C.EB. § 1 172. 



(type or print name of declarant) Title 

Of 

Name of company or legal entity on whose behalf declarant is authorized to sign 

declare that I am a citizen of and resident of 



that the entire title to letters patent number . 



for. 



granted on # 19 to . 



Inventors) 

is vested in 



Name of company or legal entity 

that. I believe said named inventors) to be an original, first and sole inventor (if only one 
name is listed) or an original, first and part inventor (if plural names are listed) of the subject 
matter that is described and claimed in the aforesaid letters patent and in the foregoing 
specification and for which invention I solicit a reissue patent. 
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ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 

(37 C.F.R § 1.175) 

i hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information that is material to patentability as defined 
in Title 37, Code of Federal Regulations, § 1.56. 

H in compliance with this duty, there is attached an information disclosure 
statement in accordance with 37 C.F.R § 1.98. 



PRIORITY CLAIM 

NOTE' A "claim* for the benefit of an earlier filing date in a foreign country under 35 U.S.C. 1 TSfcHcJ must 
be made in a reissue application even though such a daim was made in the application on which the 
original was granted. However, no additional certified copy of me foreign application is necessary 
M.REP., 6th ed., rev. 1, § 1417. 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any 
foreign application® for patent or inventor's certificate listed below and have also identified 
beiow any foreign application for patent or inventor's certificate having a filing date before 
that of the application on which priority is claimed. 

(complete C or D) 

C. H No such applications have been filed. 

D. □ Such applications have been filed as follows: 



EARLIEST FOREIGN APPLICATION^), IF ANY FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO SAID APPLICATION 



Country 


Application No. 


Date of filing 
(day, month, year) 


Date of issue 
(day, month, year] 


Priority 
Claimed 










0 YES NO □ 










□ YES NO □ 










0 YES NOQ 



ALL FOREIGN APPLICATION^), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO SAID APPLICATION 



BENEFIT OF PROVISIONAL APPLICATION 
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POWER OF ATTORNEY 



I hereby appoint the following practitioner® to prosecute this appfcation and transact 
aii business in the Patent and Trademark Office connected therewith. 

Charles R. Hoffinann, Reg. No, 24, 1 02; Ronafd J. iaron, Reg. No. 29^281 ; Gerald T. Bodner, Reg. No. 30,449; Alan U. Sack Reg No 31 874* A. 
Thomas Kammer, Reg. No. 28,226; Arlene 0. Morris, Reg. No. 32,657; R. Glenn Schroeder, Reg. Na 34,720; Glenn T. Hennefaeraer Red No' 36 074* 
Uvia Soyadjian. Reg. No. 34,781 ; Jessica H. Tran, Reg. Na 40,342; Irving N. Feit Reg. No. 2S.601 ; Anthony £. Bennett Reg. No 40 9lo ; Greaorv A ' 
Bachmann, Reg. No. P41.593; Steven T. Zuschlag, Reg. Na P43 t 309, Susan A Sipos. Reg. Na P43.123; William a Schmidt Rea No 39 492: and 
Kevin £ McOermott each of them of HOFFMANN & BARON, 350 Jericho Turnpike, Jericho, New York 1 1 753; and Daraei A Scoia Jr Rea ' No 29 855* 
Sa&atore J. Abbruzzese, Reg. No. 30,152; Kirk M. Mies. Reg. No. 37,891; Kevin C. Hooper, Reg. No. 40,402; and Robert F Chisholm Rea No ' ' 
39,939, each of them of HOFFMANN & BARON, 1055 Parsippany Boulevard, Parsippany, New Jersey 07054. ' ' 

(check the Mowing item, if applicable) 

□ I hereby appoint the practitioners) associated with the Customer Number pro- 
vided below to prosecute this application and to transact ail business in the 
Patent and Trademark Office connected therewith. 

□ Attached, as part of this declaration and power of attorney, is the authorization 
of the above-named practitioners) to accept and follow instructions from my 
representative®. 



SEND CORRESPONDENCE TO 

C Address 

HOFFMANN & BARON, LLP 
350 Jericho Turnpike 
Jericho, NY 11753 



DIRECT TELEPHONE CALLS TO: 

(Name and telephone number) 

Kevin C. Hooper 
973-331-1700 



□ Customer Number 



(Reissue Application Declaration and Power of Attorney [17-6J— page 4 of 6) 



DECLARATION 



I hereby declare that all statements made herein of my own knowledge are true and that 
ai! statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment or both, under Section 1 001 of Title 1 8 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

Signature(s) 

3 BY THE INVENTOR(S) 

Full name of sole or first fnventnr Ruv Tchao 

Inventor's signature )<Ar^j? 

Date Country of Citizenship U.S. 

Residence 404 Cftriar Lan<* r Flnnrf-nwn . pa 1Qni1 

Post Office Address Same as Above 



Full name of second joint inventor, if any 

Inventor's signature 

Date Country of Citizenship 

Residence 

Post Office Address 

□ BY ASSIGNEE OR PERSON AUTHORIZED TO SIGN ON BEHALF OF 
ASSIGNEE 

NOTE: Even though inventor® do not sign, complete above information far inventor®. 

(complete the following, if applicable) 

(type name of assignee) 
Address of assignee 



Trtle of person authorized to sign on behaif of assignee 

□ Assignment recorded in PTO on _ 

Reel 

Frame 



□ A separate □ "ASSIGNMENT (DOCUMENT) COVER SHEET 

or □ FORM PTO 1595 is submitted herewith along with the assign- 



ment. 
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